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PROBLEM TO BE SOLVED: To prevent decrease in cooling efficiency of an optical semiconductor element by 
an electronic cooling element caused by action of heat from the electronic cooling element for cooling the optical 
semiconductor element on the optical semiconductor element. 

SOLUTION: A substrate 1 on which an optical semiconductor element 4 is placed via an electronic cooling 
element 5 has a core body lb consisting of a unidirectional composite material having carbon fibers arrayed in 
the thickness direction and connected by carbon. Both the upper and lower surfaces of the core body lb are 
coated with a metal layer 15 having a three-layered structure of a chromium-iron alloy layer 15a, a copper layer 
15b and an iron- nickel alloy layer or an iron-nickel-cobalt alloy layer 15c by diffusion bonding. The chromium- 
iron alloy layer 15a, the copper layer 15b and the iron-nickel alloy layer or iron-nickel-cobalt layer 15c have 
generally the same thickness. 
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